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Abstract not available for CN 1218334 (A) 
Abstract of correspondent: EP 0918407 (A2) 
A scalable stereo audio encoding/decoding method 
and apparatus are provided The method includes 
the steps of signal-processing input audio signals 
and quantizing the same for each predetermined 
coding band, coding the quantized data 
corresponding to the base layer among the 
quantized data, coding the quantized data 
corresponding to the next enhancement layer of the 
coded base layer and the remaining quantized data 
uncoded due to a layer size limit and belonging to 
the coded layer, and sequentially performing the 
layer coding steps for all enhancement layers to 
form bitstreams, wherein the base layer coding step, 
the enhancement layer coding step and the 
sequential coding step are performed such that the 
side information and quantized data corresponding 
to a layer to be coded are represented by digits of a 
same predetermined number; ; and then arithmetic- 
coded using a predetermined probability model in 
the order ranging from the MSB sequences to the 
LSB sequences, bit-sliced left-channel data and 
right-channel data being alternately coded in units of 
predetermined vectors- 
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[£. 7.1]bsacjstep_data_block0^ & 









bsacJstep_data_block() 

r 
I 

lslayer=0; 

while(data_available0){ 

bsac_lstep_streaiu(lslayer) 

Islaycrf+; 

} 

} 







[£. 7.2]bsac_lstep_streamQfr & 



bsacjstep_stream(lslayer) 
{ 

for(i=lstep_offset[lslayerl; 
i<lstep_offeet[Islayer+l]; i++) 
BSAC_stream_bufIiJ 

BSAC_stream_buf[l 

t. 

# BSACj»treamJ>ufni*#2l*# 
bsac_raw_dataJMock(), 

*/ 

} 
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bsac_raw_data_block() 
{ 

bsac_main_stream() 
layer=l; 

while(data_availableO 
layer<=encoded_layer){ 

bsac_layer_stream(nch, layer) 

layer++; 

} 

byte_allgnmentO 

} 



7.4]bsac_main_stream04} & 









bsac^main^streamO 






{ 






nch 


3 


unimsbf 


switch(nch){ 






case 1: bsac_single_main_stream() 






break 






case 2: bsacjpairjmainstreamO 






break 






} 






} 
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bsac__siDgIe_main__streamO 
{ 

itp_data_present 
if(ltp_dat_present) 

Itp_dataO 
bsac_channel_stream(l,l) 
} 




7.6]bsacjpair_main_streamO^J^ 



bsac_pair_main_strearaO 
{ 

ltp_data_present 
if(ltp_dat_present){ 

Itp_data0 

Itp_dataO 

} 

commonjvindow 
if(common_window) 

stereo_mode 
bsac_channel_stream(2,corammon 
window) 

} 
} 



uimsbf 



uimsbf 
uimbf 



(4L 7.7Jbsac_layer_streamO^J & 









bsac_Iayer_stream(nch,layer) 
{ 

bsac_side_info(nch,layer) 
bsac_spectral_data(nch,layer) 
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} 



[4t 7.8Jbsac_channel_streamO^J & 









bsac_channel_stream(nch,common_ 

window) 

{ 

for(ch=0;ch<iich;ch++) 
max_scalefactor[ch] 






8 


uimbf 


ics_info() 

ifC.common_window) 

icsJnfoO 
for(ch=0;ch<nch;ch++){ 
tns_data_prescnt[ch) 
if(tns_data_present[ch]) 

tns_data() 
gain_control_data_present[ch) 
if(gain_control_datajreseiit[ch]) 

gain_control_data() 

} 

PNS_data_present 
if(PNS_data_present) 
PNS_start_sfb 


1 
1 


uimbf 
uimbf 


1 

6 


uimbf 
uimbf 


bsac_general_info(nch) 
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bsacJayer_stream(nch,0) 
} 






7.9]bsac_general_info0^ & 








Dsac_generai_mio(ncii ) 

{ 

framejength 

encodedjayer 

for(ch=0;ch<nch;ch++){ 
scalefactorjmodel[ch] 
main_ArModel[ch] 
ArModel_model[ch] 
scf_coding[ch] 

} 
} 






10/11 
6 

2 
5 
2 
1 


uimbf 
uimbf 

uimbf 
uimbf 
uimbf 
uimbf 



[4 7.10]bsac_sideJnfoQ^ & 









bsac_side_info(nch,Iayer) 
{ 

if(nch= =1 && PNS_data_present){ 
for(sfb=PNS_start_s!b; sfb<max_sfb; sfb++) 
acode_noise_flag[gJ[sfb] 

} 

else if(stereo_mode > 1 1| PNS_data jpresent) 
for(g=0;g<num_window_group;g++) 
for(sfb=layer_sfb[layer];sfb<layer_sibllayer+ 
lj;sfb++) 


0..1 


bslbf 
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{ 

if(stereo_mode = = 2) 

acode__ms_used[g][sfb] 
else if(stereo_mode = = 3) 

acode__stereo_info[g] [sfb] 

} 

if(PNS_data_present && 
sfb>«PNS_start_sfb){ 
if(sterco_info = = 0|| stereo _info « = 3){ 
acode_noise_flag_llg] [sfb] 
acode_noise_flag_rlg)lsfb] 

} 

if(stereoJnfo = -3){ 

if(noise_fIag_l[g][sfb] && 

nofceJlag_r[g][sfbJ) 

acode_noise_modelgHsfb] 

} 

} 

} 
} 

for(ch=0; ch<nch; cb++) 

for(g=0; g<num_window_groiip; g++) 
for(sfb=layer_sfb[layer] ; 
sfb<layer_sfb[layer+l]; sfb++) 
acode_scf(ch][glisfb] 

for(ch=0; ch<nch; ch++) 

for(sfb=layer_slbpayerl; 

sfb<layer_sfb[layer+l]; sffrHp 



0..1 



0..3 



0..1 
0..1 



0..2 



bslbf 
bslbf 



bslbf 
bslbf 



bslbf 



0..13 



bslbf 
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ioiyg^u; g<Dom ivmoow group, g++j( 




hclhf 
OMDI 


Dana— (sid num^winaowjgroupj f g 






for(i=swb j>ffset[band] ; 






i<swb_offsetfl)and+l]; i+=4) 




• 


cband = index2cb(ch,l); 






if(!decode_cband [ch] [cband]){ 






acoae_Arjvioae[cn j (CDanaj 






decode_cband[ch] [cband] = 1; 

} 

} 
} 
} 







[4t 7.11]bsac__spectral_dataQ5? & 





4Ut 




bsac__spectra!_data(nch,Iayer) 
{ 

for(snf=maxsnf; snf>0; snf~){ 
for(i=0; i<lastjndcx; i+=4){ 
for(ch=0; ch<nch; ch++){ 

if(i>=layer_index[ch]) continue; 

if(cur_snflch][i]<snl) continue; 










dimO = diral = 0 
for(k ! =0;k<4;k++) 
if(prestate[chj[i + k]) diml++ 
else diniO++ 
if(dimO) 

acode_vecO 
if(diml) 


0.14 


bslbf 
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acode_vecl 


0,14 


bslbf 


for(k-0;k<4;k++) 

if(sample[ch](i+kj 

&& !prestate[ch][i+k]){ 

acodesign 
prestate[ch][i+k] = 1 

) 


1 


bslbf 


} 

cur.snflch][il- 

if(total_estimatedJ)its >= 

available_bits[layer]> return 

} 

} 

if(total_estimatedJ>its >= 
avaUablc_bits[layerJ) return 

} 

1 











T *HW*** 
1.8.1.bsac_channel_stream 
4 common_window ' 4*^^^ ii&^&^ft 
4 max_scalefactor[cb]' ^Ms-WH'f *» 8 

4 tns_data_presentlch]' 4L**££*^**t** TNS . 
• gain^ontroLdata^resentlchJ' 7£ ACC 

tit* 1 *"******* ( SSR ) 

4 stereo_raode ' 2 *#**Hi.*>4t^*t«**» 

& t * 00 ' 4U??#.£. ' 01 ' msjised #tH > ' 10 * 

&^&t### ms_used tfj max_sfb 1 ' U ' 4 

tf t*** stereo Jnfo # max__sfb S&^tf 2 4Mrft. 



1.8.2.bsac_data 

< framejength ' i#^AJttWM. **». 
xfrf-j^it-fTf ( M/S ) ifi-f, &-fc/Mr94a., tf^.MM'frf «Gt, £ 

10 **f\ * encoded Jayer * 4-*&#&ft 
*fr"f 8-kbps WISMilr 3 te, ifi*i"f 1-kbps H^t^^ 6 
te. 4- 2.1 3.1 ;M?*SA*W4. * scalefactor_modeI[ch]' 

* 4.2 



[4- jjjjlgjb* gjjffijMgg 





****** a* 




0 


7 


4-5.5 


i 


15 


4-5.6 


2 


31 


4-5.7 


3 


63 


4-5.8 



' min_ArModel ' **#******#t«»**flL. 
4 ArModel_model ' 4«J|<^4. ArModel $> 

min ArModel ^Ntt**#*A#4MUfc*. 4-4.3 4-^&#&. 



[4- 4.3]** ArModel 





****** B-f 


**** 


0 


3 


4-5.9 


l 


7 


4-5.10 


2 


15 


4-5.11 


3 


31 


4-5.12 



1.8.3.bsac_side_info ft 



&&&3k4tM. 1 acode_ms_used[g][sfb]' 4-^# ms_used &ff 
Qft HMlM$, ms_used % 1 *#&***££***& g 

**B-f"*f? scf ft&*TM/SlM*. £t msjised £X*»T: 
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0: 

1 : rasused . 
' acode_ras_used[g)[sfb]' ms_used 

ms_used # 1 *#*4L*«**w^ft.g ^ifrWS^*^ 

scf rt4U8 M/S & t ros_used JtSOT: 
0: 

1 : ms_used . 

' acode_stercoJnfo[gJ[sfb]' ;Mtfms_used&##*&^#2]tf & 

*8cfrt*Ufl*#.>*Al«, *tstereo_info^jC^T: 
00 : »i; 
01 : ms_used ; 
10: Intensity_in_phase ; ^» 
11 : Intensityjmtj>f_phase . 
' Acode_scf ' ^tftfiflB^ 
* acode_ArModeI ' £**t ArModel 
ArModel ^W4.3 

1.8.4.bsac_spectral_data 

&£#&&*r##46^. 'acode.vecO' 
ArModel C subvector a ) $Ltt%£&*k 

■ acode_vecl ' ;M*#l # f f" ArModel 
SS-^J-fc* ( subvector 1 )&##;M&#.i&#f»ltt&^4 : . ' acode_sign * 

[4 SJ5]#jjHMgg ' 







2 


8192,0 



a****. **#T-*fcfl*fri**. dk***t j***** 

K Kb P s ' ********»***. «*• 
**j«JMtA ( 16Kbps ) &$AT-if 

*f#*TWjWi«Ltt, *rtt^*jMfcJ**ttt*Pt*t 

**?if»#**^tt***. &*££, &**££* 

M.MSB sMft^tfte/t ***i*MNI*t#J4Ur A*** 

Jf&^fc. *fc*#£A32* 40 , 48 . 56 64 Kbps 

2.1.1. bsac_channel_stream 

&J&#T&#, # bsac_channel_stream #£J 
max_scalefactor . *£, *«) ksJnfoO. *»*#TNS**, JMMJTOS 

W*'] stereo_mode , Jfc£#J* BSAC 

2.1.2. bsac_data 

#l6f^ framejength encoded Jayer . ft 

2.1.3. bsac_stream 

BSAC $L&%ttmik. ^Stt^"* ******** A, It 
J&***fr#*JW. JM**t*M***fct*****«*ft>t 
A#A, **Wtfl"*A«M*. *#, *T-Jt**«Ht*A*#IW. 
#>Wi**fc«*****«***Jt A*A*4tJF*lW. 



2.1.4.stereo_info & msused tfjffi-jfy 

$ stereojnfo ms_used 3Wf#r!M%£. stereo__mode &t 
stereo_mode stereo_mode % 0 & 1 , fli^Htf 

stereojnfo & ms_used 

stereomode # 1 , J&J#f## ms used 1 . ms used 

ttir&#JM M/S M/S 
stereo_mode # 2 , A£ja& 5.13 flr^tt^** ms_used #<tfLi£*f##& 
^. ft*h W^ms_used^'ff4#«-l!|M/SiL^*t«^#, AU&*f& 

[^5.13]ms_used^ 







2 


11469, 0 



stereojnode # 3 , *"]iM& 5.14 flr^tt&^tf stereojnfo 
at##*i&^. ACC t0T&, #£&i&M^*t##*M M/S £4M 

M/S :MM*«*#A4M* 
[4 5.14)stereoJnfo gg 







2 


13926, 4096, 1638, 0 



2.1.5bsac_sideJnfo 
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5.1 5.2 #^ttiMMU£#iMt*«iMt 
max_scalefactor 4 « - 9 -f 4l« &*Ttf#2»] f H 
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# raaxjcalefactor 8 #X#^##t. H 
Ttnt, ( *P max_sca!efactor ) J%#ffiX>*W : f'Z,ft1fy&W&ft 

JMUftJS. ^max_scalefactor t&*JMMH-&&##£)tfs^B^. xfrtf 



for(ch=0; ch<nch; ch++) 
if(scf_coding[chJ= = 1) 
for(g=0; g<num_window_group; g++) 
for(sfb=layer_sfb[layer]; sfb<layer_sfb[layer+l]; sfb++){ 
sflch]Ig)[sfb] = max_scalefactor - arithmetic_decodingO; 
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} 

} 

} 

else{ 

foKg^O; g<num_window_groop; g++){ 
for( sfb=layer_sfb[layerj; sfl^layer^sfbllayer+l]; sfb++) 
tmpindex = arithmeticdecodingO; 
if(tmp_index = = 54) 

tmp_index = 54 + arithmetic_decodingO; 
if(sfb = = 0) 

tmpjndex = max_scalefactor - tmpjndex; 
else 

tmpjndex = sf[ch][g][sfb-l] - tmpjndex; 
sf[ch][g][sfb] = index2sf[tmpjndexl; 

} 

} 

} 

} 

itJL, layer.sfbflayerJ^^S^t^^S-^^^^t^fe 
teMmTftf, & layer_sfa[layeH-l]&&&ftW . 

32 +m$%$Lm£bm, 

4.4 iw**t«*#^«*. 



ArModel 


4M*J|? 




ArModel 
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11 
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11 
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12 
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12 
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10 
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46.10 


26 


13 


46.26 


11 
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14 
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46.13 


29 


14 


46.29 


14 


7 


46.14 


30 


15 


46.30 


15 


7 


46.15 


31 


15 


46.31 



it###&4 w%%*&&m. %&$~n # jm, ttj&ti « 4 4.3 w\ 

£4 4.3 ffflt*tt+JMlt. 
ArModeI_model tfte4*W8<Kl^> 2 Jfc#tt£&##«^## 
£4*&t. fc#fc##££**t**Wt* 5 min_ArModel iKr-ft. 

foKchH); ch<nch; ch++) 
for(sfb=layer_sfbllayer]; sfb<layer_sfb[layer+lj; sfb++) 
for(g=0; g<mim_wiiid<w_group; g++){ 
band = (sfb*nura_window_group) + g 
for(i=0; swb_offset[bandl; i<swb_offect[band+l]; i+=4){ 
cband = index2cb(g,i); 
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if(! deco de_cba nd [ch] f g J [cband]) { 

ArModel[g][cband] = min_ArModel + arithmetic_decodingO; 
decode_cband[ch][g] [cband] = 1; 

} 

J 

} 

&£, layerjsfbllayerJ&JWtB^ t #%*&*k&® ZHMtftm 
H-f**, rfh layer_sfb[layerH]A^^>fc'WS^^. 
decode_cband[chJIg][cband]^.->h#^, ( 1 ) # ( 0 ) 

ArModel t- 

JMi**, MSB 
MSB I^****tf*C«*MSB* 

[& 6.1JBSAC JMMilfl 0 
BSAC 1 
[&6.2]BSAC#*JSt!2 

frmfc = 1 



snf 


pre_state 
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1 


0 


4 


14858, 13706, 12545, 11545, 10434, 
9479, 

8475, 7619, 6457, 5456, 4497, 3601, 
2600, 1720,862,0 


[&6.3]BSAC&#:&32 3 
= 1 


snf 


prejstate 




t^m 


1 


0 


4 


5476, 4279, 3542, 3269, 2545, 2435, 
2199, 

2111, 850, 739, 592, 550, 165, 21, 0 


[3l6.4]BSAC#*&SU 
= 2 


snf 


prejstate 


$ 




2 


0 


4 


4299,3445,2583,2473,1569,1479,1371 
,1332,450,347,248,219,81,50,15, 0 


1 


0 


4 


15290,14389,13434,12485,11559,106 

27,9683,8626,7691,5767,4655,3646, 

2533,1415,0 


4 




3 


15139,13484,11909,9716,8068,5919, 
3590,0 






2 


14008,10384,6834,0 






1 


11228,0 




1 


4 


10355,9160,7553,7004,5671,4902, 

4133,3433,1908,1661,1345,1222, 

796,714,233,0 






3 


8328,6615,4466,3586,1759,1062, 
321,0 






2 


4631,2696,793,0 






1 


968,0 
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[;M.5)BSAC##&^5 
=2 



snf 


pre_state 






2 


0 


4 


31 19,2396,1878,1619,1076,1051, 

870,826,233,231,198,197, 

27,26,1,0 


1 


0 


4 


3691,2897,2406,2141,1752,1668, 

1497,1404,502,453,389,368, 

131,102,18,0 






3 


11106,8393,6517,4967,2739,2200, 
608,0 






2 


10771,6410,2619,0 






1 


OllZ,U 




1 


4 


11484,10106,7809,7043,50533521, 

2756,2603,2296,2143,1990,1531, 

765,459,153,0 






3 


10628,8930,6618,4585,2858,2129, 
796,0 






2 


7596,4499,1512,0 






1 


4155,0 



[&6.6]BSAC#«^6 
=3 



snf 


pre state 






3 


0 


4 


2845,2371,1684,1524,918,882,760,72 
9,200,198,180,178,27,25,1,0 


2 


0 


4 


1621,1183,933,775,645,628,516,484,2 
10,207,188,186,39,35,1,0 






3 


8800,6734,4886,3603,1326,1204,104, 
0 
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2 


8869,51634078,0 
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3575,0 
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4 


12603,12130,10082,9767,8979,8034,7 
404, 

6144,4253,3780,3150,2363,1575,945, 
630,0 
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10410,8922,5694,4270,2656,1601,533 
,0 
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8459,5107,1670,0 
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4003,0 
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4 


5185,4084,3423,3010,2406,2289,2169 
,2107,650,539,445,419,97,61,15,0 
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13514,11030,8596,6466,4345,3250,12 
94,0 
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13231,8754,4635,0 






1 


9876,0 
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4 


14091,12522,11247,10299,8928,7954, 
6696,6024,4766,4033,3119,2508,1594 
,1008,353,0 






3 


12596,10427,7608,6003,3782,2580,92 
8,0 
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10008,6213,2350,0 






1 


5614,0 



[&6.7JBSAC#*^7 



snf 


pre_state 
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4 


3833,3187,2542,2390,1676,1605,1385 
,1337,468,434,377,349,117,9330,0 
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4 


6621,5620,4784,4334,3563,3307,2923 
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2682 1700. 1 458.12 13. 1040.608,431,1 
91,0 
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11369,9466,7519,6138,3544,2441,113 
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17017 1 1572 9947 9687 9232.8126.72 
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4 


14363.13143,12054,11153,10220,938 
8.8609.7680,6344,5408,4578,3623,27 
62,1932,1099,0 






3 


14785,13256,11596,9277,7581,5695,3 
348.0 
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3 


12083,9880,7293,5875,3501,2372,828 
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8773,5285,1799,0 




1 


4452,0 



[&6.8]BSAC #*«8 
^SVta. =4 
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[&6.12]BSAC#4MH3! 12 
i?BSAC##&Sn0;|fl8, >f2^8L&=6 

[&6.13]BSAC £**«13 

4 BSAC 11 ten, 6 

[£6.14]BSAC#*« 14 
J§BSAC##&$10;fejsI, te^S&<&=7 

[46.15JBSAC 15 

BSAC 11 fan, 7 

6.16JBSAC %%Jm. 16 
^ BSAC 10 ft fl , te^gMi= 8 

l& 6.17JBSAC 17 

H BSAC 11 ten, 8 

[4 6. 18] BSAC 18 
^BSAC#^^ lO^K, te^R.#=9 

[^.6.19JBSAC#^^ 19 
i?BSAC3MM£^ 11 ten* iSLfr&&*>9 



1&6.20JBSAC 20 

J? BSAC 10 10 



[|L6.21]BSAC 21 

[|L6.22]BSAC#*M22 

H BSAC #*4£^ 10 ftfl, te^&#= 11 

[4U.23JBSAC #*M 23 

Jj BSAC 11 #11*1, te#&#=ll 

l& 6.24JBSAC 24 

^ BSAC 10*11*1, ^K.#-=12 

[;M.25]BSAC 25 

% BSAC 11^3, 4^Wfc-12 

[4L6.261BSAC#«^26 

J§ BSAC lO^mi, <fa^&4£=l3 

[&6.27]BSAC 27 

^ bsac %zm. nm, Wt*&- 13 

[4 6.28JBSAC 28 

J* BSAC #*^10 4Bfi, ^8M*=14 

[^6.29JBSAC#«^ 29 

J? BSAC 11*11*1, >(&^&<£=14 

[&6.30JBSAC 30 
J^BSAC^MM^lOftl*!, 1*^*^15 



[&6.31]BSAC#£&# 31 

I $ 4 %ftfl. &J8ULMSBf!lLSB, JUMfcff**--* 

«pre_state[r 0. *snf' 

•Mil' illMfMt, * dec_sample(r *ISUt*W* 

J». start i 

for(i=starU; i<(start_i + 4); 
if(pre_state[ij){ 
if(idxl & 0x01) 

decsample[i] |= (l«(snf-l)) 
idxl»=l; 

} 

else{ 
if(idxO & 0x01) 

dec_sampleli] |= (l«(snf-l)) 
idx0»=l; 

} 

} 

£*JHML MSB n LSB #5**. #*fc*^*«MM ****** 
J*****!********^*. « 1*.** C-) 4H-4*. 

SA, MLM****M ********** #JLf*W|* 



at*;|**«*#*ftft, ■W**4Mtt**4H**. g P acode_sigii . 4£ 

* l. M&-k>77r&, &it&&fr%$.m%^&&.f : kft&% ( y > . 
if(y!=0) 
if(signbit = =l) 

y=-y 

2.2.M/S JLfcp *t3£^p# ( ) 

M/S A4M*«*#. ****TiMWK ACC t«W 

jtefli££&*f M/S A#->t *ta. 

t &M9fe*!K£. prcdictioD_present , 4Ut&*Mf$ $ ^ 

2Aj£#>&£*b£W ( T&ftfc) 
IJMTi^ »£*t«^*h T ifciM ACC t «3 

2.5.TNS ( ) 

;N*4£&t&£^#&i&£. tnsjpresent , 7 TNS 

2.6Xt^*4fc 

w *#*^**M-*ft-M.** Aft* j> 



TttftMfl » H f* ***T«*«i t*-HWI<l/iM*X. & 
*?-fcft*T#***. tfi«*4fcft*«fe**#**MiJM*H4*. 

. &*J H **» MPEG-2 ACC # # f AiKlft 
Jf?^iMH»aHF^t*##^W. H*. 81ACC tf&JSUtf 
*fc#-WMMW. #JLMW«*l|«l**-f'44iT#»i4 BSAC & 
ft. &$J-S£ifc, *4**#*M5. T#*MMflil3k*, #L#T4t&# 
BSACteft±#ACCteft. *-f J2lJt#te. J9f-Jitft^4M»^ft#l^tJ8 
^ft-iSliW^^ftAA^^ACCItft. H*. *TJMWMI*. 

ft. 

4fcftrt4L#tf#*t«A«iMMMI. HA, 

Mat«tt/*t*###fl^#*. ******* 
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